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CONCOMITANT BONE CHANGES IN URTICARIA
PIGMENTOSA*
FELIX SAGHER, M.D., CHAIM COHEN, M.D., AND SAMUEL SCHORR, M.D.
Urticaria pigmentosa, or Xanthelasmoidea, is considered one of the pure
dermatoses, in which to our knowledge no definite internal changes have been
observed. It therefore seems of interest to report a case in which peculiar bone
changes were found on repeated X-ray examinations. The importance of these
findings is emphasized because at first glance the changes in the bones resembled
miliary metastases, a fact which may lead to diagnostic difficulties and errors.
REPOktT OF A CASE
A man, aged 53, was admitted to the Hadassah University Hospital on Sep-
tember 17, 1950. He was of Jewish origin, born in Poland, and had resided in
Israel for 25 years There was no family history of dermatologic disease'. The
patient had typhoid fever in 1916, and for the past one and a half years had been
suffering from amebiasis. His general condition was good, and remained so
during six months observation.
According to the patient, the present skin eruption had appeared suddenly
four years previously, following a minor gastric disturbance. It involved the
trunk, upper and lower extremities, and was not associated with itching or other
subjective symptoms. Examination revealed ephelides of the face, and an erup-
tion involving the lower trunk, distal parts of the upper extremities and the
whole of the lower extremities (Fig. 1, A—D). The lesions were discrete, very
numerous, mostly macular, but with some papular elements, and profusely scat-
tered over the above-mentioned areas. On both sides of the sacral region, and
over the lumbar vertebrae, the elements were denser than in other parts. The
color of the lesions was brownish-red, being more bluish on the lower extremities,
and did not fade under pressure. The individual elements were round or oval
in shape, and of very uniform size, the diameter varying from 3 to 5 mm. On
the soles and sides of the feet the lesions had coalesced to form large plaques,
affecting approximately an area such as would be covered by slippers. On strok-
ing the skin a distinct whealing occurred in the lesions, while the normal skin
showed only redness but no urtication.
The general physical examination revealed normal findings with the following
exceptions: there was a slight kyphosis, and slight emphysema of the lungs.
Over the apical and pulmonary areas of the heart the second sound was accen-
tuated. The liver was tender and palpable, extending three-fingers' breadth be-
low the costal margin. The spleen was not palpable. There was no enlargement
of the lymph nodes. The blood pressure was 118/75 mm. mercury.
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Eye examination—There was pterygium incipiens in both eyes. The fundus
showed increased light streaks on the arteries.
Fie. 1. A—C, showing the distribution of the lesions of urticaria pigmentosa. D, note
the coalescence of the lesions into a slipper-like area.
The laboratory findings were normal except for an elevation of the basal meta-
bolic rate which was +44.4 per cent; and the gastric juice examination in which
an almost complete achlorhydria was present, and a very low value for total
acid.
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The sternal puncture findings were as follows: A count of 250 cells of the
bone-marrow revealed no pathological changes. Mast cells were not found, nor
detected by the toluidine-blue stain. Costotomy was refused by the patient.
Three biopsies from different parts of the affected skin were fixed in Carnoy's solution,
ind stained with haematoxylin-eosin, van Gieson, Weigert, toluidine blue, polychrome
methylene blue, and Giemsa stains, and also stained for iron.
The section from the outer border of the right sole showed a marked hyperkeratosis.
The granular layer was well developed, consisting of three or four layers. The epidermis
was acanthotic, the rete-pegs being in parts thin and short, and in parts broad and elon-
gated. The basal cell layer was well-defined. There was a moderate, evenly distributed
cellular infiltration throughout the whole upper and midline parts of the cutis, more marked
FIG. 2. X-ray of the ribs showing a genernlized cystic osteoporosis of the ribs with a
thickening of the bony trabeculae.
around the blood vessels. This infiltration was composed of cells with a dark hyperchro-
matic nucleus, the cells being mostly spindle-shaped, though some were round or oval.
Some of the spindle-shaped cells contained a variable amount of fine granules in their
cytoplasm, and large numbers of these granules were present around the cells. These
granules were of a reddish or rosy color in the polychrome methylene blue and Giemsa
stains, and purplish in the toluidine blue stain. There were almost no round cells or other
cellular elements present. Iron was not detected in the specimens.
The biopsies from the hack and ahdominal regions showed a similar picture, but with
much less marked cellular infiltrations.
ROENTGENOLOGIC EXAMINATION
There was a generalized cystic osteoporosis of the ribs, with a thickening of
the bony trabeculae (Figs. 2 and 5). In the skull there was a stippling of the
bone structure, and a thickening of the skull tables. The pelvic bones and lum-
bar vertebrae showed a generalized mild sclerosis. No changes were seen in the
bones of the extremities. The heart showed an enlargement in all dimensions,
FIG. 3
FIG. 4
FIGS. 3 and 4. X-rays of the ribs over the liver area (indicating that the lesion is not in
the pulmonary field) showing similar changes.
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especially to the left. In the lungs the hilar roots and markings were markedly
increased, otherwise there were no pathological findings. A further X-ray exam-
ination after a period of six months showed the same findings.
EXPERIMENTAL INVESTIGATIONS
1. An attempt was made to detect heparin or heparin-like substances in the
lesions. Cantharide plasters were placed over two areas with many papules, and
over two areas of apparently normal skin. After 24 hours the plasters were re-
FIG. 5. Similar bone lesions in the vertebrae
moved, the blister contents aspirated, and their coagulation-times tested. No
differences were observed as between the samples, and its was deduced that no
increased amount of heparin was present in the serum of the blisters over the
pathologic as compared with the normal skin.
2. Intradermal vital staining tests into lesions on the back were carried out to
ascertain any specific absorption by the heparin or heparin-like substance of the
mast cells. Neutral red was injected, in dilutions of 1:100, 1:1000, and 1:10,000,
into various papules, as well as into the normal skin. The results were inconclu-
sive after 20 minutes, 24 hours and 48 hours. Toluidine blue was injected in
dilutions of 1:1000 and 1:10,000. The papules stained a dark blue, and remained
so during an observation period of 14 days.
The fact that no conclusive evidence of specific absorption of the dyes was
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forthcoming may be due to the small amount of mast cells present in the lesions,
as shown by the histological examination.
DISCUSSION
Urticaria pigmentosa is considered one of the rare skin diseases, although
there are now almost five hundred cases recorded in the literature, and this
must be only a fraction of all the cases seen by dermatologists.
Since 1879, when Ehrlich (1) first described the mast cells as containing a meta-
chromatic substance when stained with toluidine blue, very few facts have
been added to our understanding of this peculiar disease.
Two clinical types, the juvenile and the adult, have been considered as well
defined pictures, easily recognizable by the fact of urtication following irritation.
A further, large nodular type of the disease, without urtication, has been de-
scribed by Kierland and Stegmaier (2), in which the diagnosis was only estab-
lished by the use of the Giemsa stain, polychrome methylene blue failing to
reveal the metachromatic granules. There is often a definite itching, growing
worse after irritation, but that cases of urticaria pigmentosa may go unnoticed
by the patient was stressed by Schujman and Artacho (3).
Asboe-Hansen (4a, b, c) reported two cases of a hemorrhagic type of urticaria
pigmentosa, and demonstrated iron in the connective tissue. This fact is inter-
esting becase the mast cells contain mucoitin sulfuric acid esters, possibly in-
cluding the anti-coagulant heparin, and apparently secrete them into the sur-
rounding connective tissue. The same author examined 512 specimens of skin
from 56 other dermatoses for the presence of mucinous substances and mast
cells, but with no findings similar to those in urticaria pigmentosa.
Numerous mast cells have been found in the eye, and in the synovial mem-
branes, the fluids of which contain hyaluronic acid, and the above author believes
that mast cells, acting under hormonic influence, secrete hyaluronic acid, per-
haps by way of a precursor resembling heparin. In myxedema and in thyrotoxic
myxedema there is an accumulation of hyaluronic acid and large mast cells.
David Bloom, Franz Herrmann and Herman Sharlit of the New York Skin
and Cancer Unit (5) found, in two cases, that injections of hyaluriondase into
the myxedematous area produced a perceptible flattening of the skin. Asboe-
Hansen (4c) independently reported similar results in two additional cases.
In the present case we were unable to prove the existence of anti-coagulating
substances in the lesions. Lisson (6) has pointed out that the anti-coagulant can
only be extracted when large numbers of mast cells are seen, and not when they
are few in number. It is possible that for the same reason the results of the in-
tradermal vital staining tests were inconclusive. No change in the coagulation
power of the patient's blood could be detected, the coagulation and bleeding times
being normal, as they were in the patients of Asboe-Hansen, in spite of the
clinical occurrence of hemorrhages in his cases.
Ellis (7) quotes sources mentioning a widespread hemorrhagic state in victims
of the atomic bomb, and in the test animals used at Bikini. Their blood when
tested with anti-heparin substances seemed to indicate that an anti-coagulant
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was present. Large numbers of mast cells have been found in victims of the
atomic bomb one month after exposure.
Our concepts concerning this dermatosis may have to be changed chiefly
because of the finding of lesions scattered throughout the bones in a manner
similar to that of the skin lesions. The chest roentgenogram showed changes in
the ribs which were at first sight similar to those seen in multiple myeloma or
metastatic carcinomatosis, as all the ribs were symmetrically involved by a
cystic osteoporotic process with punched-out areas. Stippled condensation was
seen in the skull and pelvic bones, but punched out areas were not visible in
roentgenograms of these structures. No changes were seen in the bones of the
extremities. The radiologic diagnosis of multiple myeloma could not be sustained
further, as the sclerotic changes in the skull and pelvic bones were not com-
patible with the picture of this disease.
The occurrence of bone changes due to mast cell infiltration seems plausible
when the chemical structure of these cells is considered. According to the find-
ings of Asboe-Hansen and others, mast cells contain a heparin-like substance,
or, more precisely, mucoitin sulfuric acid esters. According to Everett (8) the
sulfomucins (formerly called mucins) should be classified as mucoproteins and
chondroproteins, containing mucoitin sulfuric acid and chondroitin sulfuric acid
respectively. The natural heparins are mucoitin sulfuric acid polysaccharides.
The mucoproteins occur in the mucous secretions, connective tissue, the eye,
etc., whereas the chondroproteins are structural constituents of bone, cartilage,
sclerae, and tendons.
From the foregoing it is tentatively suggested that the chondroitin sulfuric
acid which is normally present in the bones (in the same way as some mast cells
are normally present in the skin), may be greatly increased in amount under
certain pathological circumstances, and produce the above-mentioned picture.
It was not possible to examine the bone changes histologically, since the pa-
tient refused diagnostic costotomy, and the bone-marrow puncture did not re-
veal mast cells. However, our view that the bone changes may consist of the same
mast cell infiltration as seen in the skin is supported by the observation of Ellis.
This author reported on the first autopsy on a child who died during the active
stage of urticaria pigmentosa. Examination for mast cells showed 50 to 60 cells
in one field (oil-immersion) in the bone marrow and thymus. In normal controls
no mast cells were found. A number of mast cells were also detected in the liver,
spleen, pancreas, and lymph nodes. According to Ellis the autopsy material
showed many points of similarity to cancer. If the mast cells of the skin are of
extra-myeloid origin, as contrasted with the blood basophils, then the mast cells
focally concentrated in the bone-marrow of this patient must have been carried
there by a metastatic process. For this reason Ellis considered urticaria pig-
mentosa a systemic disease, and compared his findings with the canine cases of
Bloom (9).
An alternative interpretation of the multiple infiltration of mast cells, how-
ever, may be that it is produced by an alteration in the physiology of these cells
by some unknown cause.
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SUMMARY
Hitherto undescribed bone changes in the ribs, skull and pelvis have been
observed in a patient suffering from urticaria pigmentosa. In the ribs these
changes were distributed in a pattern similar to that of the skin eruption. It is
suggested the bone changes may be due to the same process as the cutaneous
lesions and that urticaria pigmentosa may be a systemic disease. Further thor-
ough investigations of the process in different sites may help to clarify its eti-
ology.
Thanks are due to Dr. A. de Vries, Dr. D. Diengott and Dr. E. Liban of the
Hebrew llniversity-Hadassah Medical School in Jerusalem.
Additional note: Rein and Clyman of the New York University-Bellevue
Medical Center have informed us in a personal communication that they have
a patient with urticaria pigmentosa who has X-ray evidence of bone lesions.
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